Lymphoid organs have long been known to harbor neural fibers from the sympathetic division of the autonomic nervous system, but recent studies suggest a surprising degree of plasticity in the density of innervation. This review summarizes data showing that behavioral stress can increase the density of catecholaminergic neural fibers within lymphoid organs of adult primates. Stress-induced neural densification is associated with increased expression of neurotrophic factors, and functional consequences include alterations in lymph node cytokine expression and increased replication of a lymphotropic virus. The finding that behavioral stress can tonically alter lymph node neural structure suggests that behavioral factors could exert long-term regulatory influences on the initiation, maintenance, and resolution of immune responses.
Introduction
Behavioral processes regulate immune system function in part via direct sympathetic innervation of the spleen, lymph nodes, and all other primary and secondary lymphoid organs (Madden et al., 1995; Bellinger et al., 2001a) . Research on lymphoid innervation has generally presumed that acute changes in neural activity constitute the primary mechanism by which behavioral factors modulate release of the sympathetic neurotransmitter, norepinephrine (NE), from catecholaminergic varicosities within lymphoid tissue (Shimizu et al., 1994) . However, a small number of studies have also documented structural alterations in the pattern of lymphoid innervation. Initial studies showed a progressive denervation of lymphoid tissue with aging and chronic inflammation (Bellinger et al., 2001b; Kelley et al., 2003; Sloan et al., 2006a,b) . Such results were not surprising, given the known inhibitory effects of inflammatory mediators on neuronal survival (Barker et al., 2001; Kim et al., 2002; Ng et al., 2003) , and age-related declines in expression of neurotrophic factors that sustain sympathetic nerve fibers (e.g., nerve growth factor, NGF) (Antonelli et al., 2003) . What has been more surprising is the recent discovery that lymph node innervation increases significantly in non-human primates subject to chronic social stress (Sloan et al., 2006a,b; Sloan et al., 2007b) . This review surveys data on the molecular mechanisms that mediate stress-induced remodeling of lymphoid innervation, and considers the potential impact of these dynamics on basic biology of the immune system and the activity of lymphotropic pathogens. The perspective that ultimately emerges suggests that stress-induced remodeling of lymphoid innervation may function as a broad physiologic gain parameter that, (1) imposes a long-term bias on immune responses, and (2) sensitizes immunobiology to social and ecological conditions. 
